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(57)Abstract: 

PROBLEM TO BE SOLVED : To provide a mobile 
terminal capable of preferably changing its design of 
outward appearance by a user. 

SOLUTION^ A liquid crystal display device 2 is fitted to a 
case 1 so as to cover an entire area of an 
operation/display panel face. Further, a transparent 
% touch panel 3 is adhered to the liquid crystal display 
-%LJdevice 2 except its character display frame 2a. When a 
power switch 5 is closed, the liquid crystal display device 
2 displays ten- keys 2b and function switches 2c and also 
displays the character display frame 2a. When a user 
touches the displayed ten-keys 2b, the touched figure is 
entered to an internal control section and when the user 
£ touches the function switches 2c, data denoting the 
rV touched function switch are entered to the internal 

control section. The user can freely change colors of the 
ten-keys or the like and can revise the design of the 
operation/display panel face by downloading data from 
an external center. 



CLAIMS 



[ClaimCs)] 

[Claim l] While displaying various kinds of actuation keys on the liquid crystal display attached 
in actuation / display-panel side of a case, and said liquid crystal display It is a display- control 
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means to display various kinds of information at the time of a message, and the front face of said 
liquid crystal display, and is attached in the location corresponding to the display position of said 
actuation key. A touch panel, Personal digital assistant equipment characterized by providing 
the touch panel control means which outputs the touch location data in which the location where 
it was touched in said touch panel is detected, and the location is shown, and the message control 
means which controls a message based on said touch location data. 
[Claim 2] Personal digital assistant equipment according to claim 1 characterized by 
establishing a display modification means to change display conditions other than said 
information in said liquid crystal display according to directions by the touch of said touch panel 
of a user. 

[Claim 3] Personal digital assistant equipment according to claim 1 characterized by 
establishing a display modification means to change display conditions other than said 
information in said liquid crystal display according to the data downloaded from the outside. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to personal digital assistant equipments, such as a 
cellular phone, and PHS, PDA, and relates to the personal digital assistant equipment with 
which a user can change that outside design into a favorite design especially. 
[0002] 

[Description of the Prior Art] Conventionally, the outside design of personal digital assistant 
equipment was decided at a manufacturer's shipment time, and it was not completed at all that 
a user changes the design of personal digital assistant equipment. As a thing slightly similar to 
modification of this outside design, a personal digital assistant awaits and download service of a 
screen is known. There is no individuality in appearance, and this download service could not be 
changed into its favorite color or favorite pattern, although originality existed only in the screen, 
but there was a fault in which alternative has only the color currently sold. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made in consideration of such a 
situation, and that purpose is in offering the personal digital assistant equipment with which a 
user can change an outside design into a favorite thing. 
[0004] 

[Means for Solving the Problem] This invention is what was made that the above-mentioned 
technical problem should be solved. Invention according to claim 1 While displaying various 
kinds of actuation keys on the liquid crystal display attached in actuation / display-panel side of 
a case, and said liquid crystal display It is a display-control means to display various kinds of 
information at the. time of a message, and the front face of said liquid crystal display, and is 
attached in the location corresponding to the display position of said actuation key. A touch 
panel, It is personal digital assistant equipment characterized by providing the touch panel 
control means which outputs the touch location data in which the location where it was touched 
in said touch panel is detected, and the location is shown, and the message control means which 
controls a message based on said touch location data. 

[0005] Moreover, invention according to claim 2 is characterized by establishing a display 
modification means to change display conditions other than said information in said liquid 
crystal display according to directions by the touch of said touch panel of a user in personal 
digital assistant equipment according to claim 1. Moreover, invention according to claim 3 is 
characterized by estabhshing a display modification means to change display conditions other 
than said information in said liquid crystal display according to the data downloaded from the 
outside in personal digital assistant equipment according to claim 1. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this invention is 
explained with reference to a drawing. The top view of personal digital assistant equipment 
according [ drawing 1 (a) ] to the gestalt of this operation and (b) are side elevations. In these 
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drawings, it is the liquid crystal display attached as a sign 1 covered the case of a core box and 
the transverse-plane whole region of a case 1 covered in 2. Namely, as for this personal digital 
assistant equipment, actuation/display panel is constituted by the liquid crystal display 2. As for 
the touch panel of the transparence which pasted up 3 on the part except character 
representation frame 2a of the front face of a liquid crystal display 2, and 4, an antenna and 5 
are electric power switches. 

[0007] Drawing 2 is the block diagram showing the electric configuration of the above-mentioned 
personal digital assistant equipment. In this drawing, the programs of CPU11 of CPU (central 
processing unit) by which a sign 11 controls each part, and 12 are memorized ROM (read-only 
memory) and RAM for data storage in 13 (random access memory). As for this RAM 13, the 
battery back-up is made. 14 is a power circuit, and if an electric power switch 5 is set to ON, it 
will supply a DC power supply to each part of a circuit. 

[0008] 16 is the communications department. This communications department 16 modulates 
the encoded sound signal which restores to the modulation sound signal received through the 
antenna 4, and outputs to the speech processing section 17, and is supplied from the speech 
processing section 17, and transmits from an antenna 4. Moreover, the telephone number of the 
dispatch origin which received through the antenna 4, and other data are outputted to CPU11 
through a bus line BU. 

[0009] The speech processing section 17 changes into an analog signal the voice data outputted 
from the communications department 16, outputs it to the IYASU peaker 18 as a sound signal, 
and encodes the sound signal from a microphone 19, and outputs it to the communications 
department 16. 21 is the ringer tone formation section, forms a ringer tone signal in response to 
the ringer tone generating command supplied from CPU11, and outputs it to a loudspeaker 22. 
[00 10] 24 is a display-control circuit which carries out drive control of the liquid crystal display 2, 
and writes the display-control data outputted from CPU11 in the memory (RAM) 25 for a display. 
Moreover, this display- control circuit 25 always outputs the data in the memory 25 for a display 
to repeat read-out and a liquid crystal display 2. Thereby, the display based on the 
display-control data in the memory 25 for a display is performed to a liquid crystal display 2. 27 
is a touch panel control circuit, detects the location which the user touched with the finger in the 
touch panel 3, and outputs the touch location data in which the location is shown to CPU11. 
[00 11] Next, actuation of the above-mentioned operation gestalt is explained. First, by the 
electric power switch 5, if a power source is switched on, CPU 11 will read the panel pattern data 
memorized in RAM 13, and will output to the display- control circuit 24. The display- control 
circuit 24 writes in the panel pattern data outputted from CPU11 in the memory 25 for a display. 
Thereby, character representation frame 2a, ten key 2b, and function key 2c is displayed on a 
liquid crystal display 2, and 2d of back patterns is displayed on it by parts other than outside the 
limit [ of the above-mentioned character representation frame 2a ], ten key 2b, and function key 
2c. 

[0012] Here, when a user thinks that he will telephone, the telephone number is first inputted by 
carrying out the sequential touch of the figure of ten key 2b. If a user does a sequential touch at 
ten key 2b, the touch panel control circuit 27 will detect it, and will output the touch location 
data in which a touch location is shown to CPU 11 one by one. CPU 11 is changed into 
display- control data, and carries out a sequential output to the display-control circuit 24 while a 
user detects having carried out the sequential touch with two or more figures from the touch 
location data and it stores the figure temporarily in RAM 13. The display-control circuit 24 writes 
in the display-control data one by one in the memory 25 for a display. Thereby, a sequential 
indication of the alphabetic character in which the user touched in character representation 
frame 2a of a liquid crystal display 2 is given. 

[0013] Next, if a user touches the off-hook carbon button of the function key 2c, the touch panel 
control circuit 27 will output the touch location data corresponding to the touch location to 
CPU11. CPU11 is outputted to the communications department 16 by making into the telephone 
number the figure which detected that the user touched the off-hook carbon button from touch 
location data, and stored it temporarily in RAM 13, and outputs message directions to 
coincidence to the communications department 16. The communications department 16 puts the 
telephone number received from CPU11 on a subcarrier, and transmits towards a base station 
from an antenna 4. And if a circuit is connected with a phase hand, a message will be henceforth 
performed by a microphone 19 and the PYASU peaker 18 through the communications 
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department 16 and the speech processing section 17. 

[0014] Moreover, if the communications department 16 has arrival of the mail through an 
antenna 4, the communications department 16 will output the telephone number of data [ in 
which arrival of the mail is shown ], and dispatch origin to CPUll. CPU11 receives those data, 
changes the telephone number of a sending agency into display- control data, and outputs it to 
the display control circuit 24. Thereby, the telephone number of a sending agency is displayed in 
character representation frame 2a of a liquid crystal display 2. Moreover, CPU11 outputs a 
ringer tone generating command to the ringer tone formation section 21. The ringer tone 
formation section 21 receives the command from CPUll, forms a ringer tone signal, and outputs 
it to a loudspeaker 22. Thereby, a ringer tone occurs from a loudspeaker 22. Here, if a user 
touches the off-hook carbon button of a panel side, the touch panel control circuit 27 will detect 
it, and will output touch location data to CPUll. An off-hook carbon button detects having been 
touched from the touch location data, and CPUll outputs the connect data set to line to the 
communications department 16. Thereby, a line connection is performed and the message which 
a microphone 19 and the IYASU peaker 18 depend is performed henceforth. 

[0015] And if a user touches a switch on hook, the touch location data in which the touch location 
is shown from the touch panel control circuit 27 are outputted, and CPUll will receive the touch 
location data, and will output a line disconnection command to the communications department 
16 and the speech processing section 17. Thereby, a circuit is cut. 

[0016] Next, if the figure often key 2b can be decided beforehand and touched in order when it is 
thought that a user will change the color of actuation/display panel, touch location data will be 
outputted from a touch panel control circuit, and CPUll will be supplied. CPUll receives this 
touch location data, and outputs the display- control data corresponding to the next character 
representation to the display-control circuit 24. 

Character representation frame • Ten key * Function key: Back pattern : [0017] Thereby, the 
above-mentioned character representation is performed in character representation frame 2a of 
a liquid crystal display 2. An input of the figure which specifies the color about each display by 
****** when a user touches ten key 2b displays the touched figure on the right-hand side of the 
above-mentioned character representation. And if function key 2c a user instructs color 
modification to be is touched, CPUll will detect it based on touch location data, and it will 
rewrite in the color as which the user inputted the panel pattern data in RAM 13, and will output 
to the display-control circuit 24. The display-control circuit 24 rewrites the memory 25 for a 
display with the panel pattern data. Thereby, the display of ten key 2b etc. is performed by the 
color which the user directed. 

[0018] Moreover, when it is thought that a user wants to change the design of actuation/display 
panel completely, the panel service center which is offering download service of a panel design is 
telephoned, and download of a panel design is requested. A panel service center carries out 
sequential transmission of the example of a panel design in response to this request. The 
transmitted example of a design is reduced and displayed in display frame 2b of a liquid crystal 
display 2 one by one. And if a user specifies a favorite design, the display-control data of the 
design will download. 

[0019] CPUll writes in the downloaded display -control data as panel pattern data in RAM13 
one by one, and, subsequently outputs the panel pattern data to the display-control circuit 24. 
The display-control circuit 24 writes the panel pattern data in the memory 25 for a display. 
Thereby, actuation/display panel is changed into the design by the new color and the pattern. 
[0020] The above is the detail of the operation gestalt shown in drawing 1 and drawing 2 . In 
addition, the design of actuation/display panel is not fixed, but it a site (panel service center) and 
always connects, and a panel design may be made to be changed with time amount. 
[0021] 

[Effect of the Invention] As explained above, according to this invention, the effectiveness that a 
user can change an outside design into a favorite thing is acquired. Thereby, the need rise of 
personal digital assistant equipment can be aimed at, and the new business by download service 
can be created. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing l] It is the top view and side elevation showing the appearance of the personal digital 
assistant equipment by 1 operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing the electric configuration of this operation gestalt. 
[Description of Notations] 

1 [ " CPU, 12 / -- ROM, 13 / - RAM, 24 / - A display-control circuit, 25 / - Display memory, 27 / - 
Touch panel control circuit. ] - A case, 2 -- A liquid crystal display, 3 - A touch panel, 11 



) 



